A critical prerequisite for fMRI to be possibly used for personalized disease diagnosis is that we have to understand and account for differences in fMRI signals across healthy subjects, so-called "normal variations". Recently, much attention has been focused on the physiologic markers that can explain the inter-subject variations. Several potential modulators of fMRI signals have now emerged: baseline venous oxygenation by TRUST MRI (1), cerebrovascular reactivity by hypercapnia (2,3), resting state BOLD signal fluctuation (4) and baseline CBF (5). A remaining issue is then to assess whether these modulators are all equivalent or they provide complementary information thus can be combined to account for the maximum fraction of variability. Here we conducted visual-stimulation fMRI in a group of young, healthy controls and compared the above four modulators in explaining the variations in fMRI signals. The benefit of each parameter is assessed in the context of the acquisition time and conditions. METHODS: Experiments were performed on nine healthy subjects (age 28±4 y, range 23-33, 3 M, 6 F) on a 3T scanner (Philips). The vision of the subjects was corrected using MR-compatible corrective lenses, whenever necessary. The fMRI experiment used visual stimulation (blue-yellow flashing checkerboard) via a back-projection system. The four potential modulatory parameters were acquired as follows. Global baseline venous oxygenation was determined in sagittal sinus using a recently developed TRUST MRI (6). TRUST sequence parameters: voxel size 3.44x3.44x5mm 3 , TR=8000ms, TI=1200ms, four TEs: 0ms, 40ms, 80ms and 160ms. Previously cerebrovascular reactivity (CVR) measurement used breathholding task (2,3). Here we used CO2 breathing as it allows us to monitor/record the end-tidal CO2 level and to use it in the general linear model analysis (7). The subject breathed room-air and 5% CO2 (mixed with 21% O2 and 74% N2) in an interleaved fashion (switching every 1 min) while we continuously acquired BOLD EPI images. BOLD parameters: TR/TE=1500/30ms, voxel size 3.4x3.4x5mm
. Fig. 2 : Scatter plots between fMRI signal and each of the physiologic modulators across subjects (n=9). 
